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SPECIAL REPORT

Development of audit measures and guidelines for
good practice in the management of neonatal
respiratory distress syndrome

Report of a Joint Working Group of the British Association of Perinatal Medicine and the
Research Unit of the Royal College of Physicians

Neonatal respiratory distress syndrome (RDS)
is a condition of increasing respiratory distress,
commencing at, or shortly after, birth and
increasing in severity until progressive resolu-
tion occurs among the survivors, usually
between the 2nd to 4th day. It is due, at least in
part, to insufficiency of pulmonary surfactant
and is mainly confined to preterm infants with
imperfect cardiopulmonary adaptation to
extrauterine life. In extremely immature infants
severe under development of respiratory archi-
tecture contributes to the pathophysiology of
the condition. The syndrome is manifest by
respiratory distress (cyanosis, tachypnoea,
grunting, and recession) and respiratory failure
is diagnosed by blood gas analysis. Diagnosis is
usually confirmed by an x ray film (ground
glass appearance and air bronchograms), but
these radiological features are not patho-
gnomonic of RDS.
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Aims ofthe working group
Audit of clinical practice requires an assess-
ment of how personal practice measures up
to certain defined standards. It is of course

necessary for these standards (or audit mea-
sures) to be agreed beforehand by those con-
ducting the audit. Agreement on appropriate
audit measures may be reached locally, but for
certain conditions such as neonatal RDS there
are advantages in using audit measures which
can be applied nationally. This is a sound
basis for producing comparative data and it
should also theoretically lead to uniform
improvements in standards nationally.
A Joint Working Group of the Research

Unit of the Royal College of Physicians and
the British Association of Perinatal Medicine
devised the present guidelines. Members of
the working group are listed at the end of the
paper. The working group met on the 22nd
November 1990. Background papers were cir-
culated before the meeting so that there was
sufficient time for discussion and for develop-
ment of the proposed audit measures.
Statements of good practice are, wherever
possible, supported by references to pub-
lished trials of good design or meta-analyses.
There were areas recognised where further
research is required to clarify certain areas.

These are listed in appendix A. Points of

clinical practice suitable for audit are listed at
the end of this paper (appendix B). In some
instances the working group agreed that a
course of action was appropriate, even if there
was no published evidence to support it. These
statements are followed by a (C) for consen-
sus. The purpose of this document is to de-
velop audit measures for the prevention and
management of RDS. The audit measures rec-
ommended reflect 'good practice' based on a
consensus view of the working group. It was
not the aim of the working group to produce a
detailed account of the 'best way' of managing
or preventing RDS. There are too many areas
of uncertainty and often little evidence to sug-
gest that one approach to management is better
than another.
These guidelines are recommended for good

practice in all obstetric units and neonatal
units offering intensive care to babies with
RDS.

Clinical guidelines are published as they
may help doctors by providing an analytical
framework for the evaluation and treatment of
some common clinical problems. They are
not intended to replace a doctor's clinical
judgment, and are not necessarily the only
way in which a particular condition can be
managed. They do, however, provide a frame-
work within which audit and review of clinical
practice can take place. The guidelines reflect
the views of the individual clinicians who
attended the workshops.

Guidelines for prenatal management
The vast majority of babies who develop RDS
do so because they are born preterm. Preterm
delivery occurs either because of the unantici-
pated and unplanned onset of preterm labour,
or as the result of an obstetric decision to
intervene, either because the mother is con-
sidered to be at risk, or more commonly,
because of the belief that the risks to the fetus
of remaining in utero are greater than the risks
of being born too soon.

Every obstetric unit must have a clear pro-
tocol for the management of preterm labour.
There have been no randomised controlled
trials comparing antenatal with neonatal refer-
ral to centres that can provide intensive peri-
natal care, but the working group's view is
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that delivery should occur in a hospital where
there are obstetricians experienced in manag-
ing the problems of preterm labour and deliv-
ery and where staff are experienced in neona-
tal resuscitation (C).

All obstetric units should have specific
guidelines for antenatal transfers of women
with pregnancies at above average risk. The
assessment of the extent of the risk to the
fetus of remaining in utero requires the appro-
priate application of antenatal investigative
techniques and this may necessitate in utero
transfer to tertiary referral units. On occasion,
in utero transfer may be deemed to be unsafe,
and therefore every district general hospital
should have facilities available for the safe
management of the labour, for safe delivery of
the baby, and for adequate resuscitation and
care of the infant until the baby can be trans-
ferred to a more appropriate centre. Each
regional health authority should designate
regional or subregional units which can pro-
vide expertise in the management of preterm
labour, transfer of the infant, and neonatal
intensive care.

CERVICAL CERCLAGE
In some specific circumstances cervical cer-
clage has been shown to reduce the risk of
very preterm delivery. Women who have had
three or more second trimester miscarriages
and/or preterm deliveries without obvious rea-
son are particularly likely to benefit from cer-
vical cerclage in a subsequent pregnancy.2
This form of treatment has not, however,
been shown to reduce the risk of RDS.2

ASYMPTOMATIC BACTERIURIA
Meta-analysis of the 12 well controlled clini-
cal trials indicate that antibiotic treatment of
asymptomatic bacteriuria reduces the risk of
preterm delivery by about 40%.3 There are no
published data demonstrating that this also
reduces the risk of RDS. Routine screening
for asymptomatic bacteriuria at a stage in
pregnancy (that is 18-21 weeks) where appro-
priate antibiotic treatment will be likely to
prevent the infant from being born severely
preterm may be beneficial in the prevention of
RDS although this is not proved.

[-MIMETICS
An overview of 15 well controlled trials of
5-mimetics in preterm labour demonstrates
unequivocally that delivery can be delayed,
and that this delay is reflected in a reduction
in the incidence of preterm delivery and low
birth weight.4 Unfortunately, there is no evi-
dence that this is translated into a beneficial
effect in reducing the severity of neonatal res-
piratory problems,4 although a moderate, and
clinically important beneficial effect on the
incidence of RDS cannot be ruled out. P-
mimetic treatment in preterm labour seems
most likely to be beneficial when time gained
before delivery can allow other effective mea-
sures to be implemented. These include trans-

fer of the mother to a centre with appropriate
facilities for intensive care of the mother and
baby and/or the administration of antenatal
steroids (see below). The working group
considers that the evidence is such that P-
mimetics be considered in preterm labour to
allow other effective management to be
undertaken. In view of rare serious side effects
such as pulmonary oedema, contraindications
include women with cardiac disease, hyper-
thyroidism, or diabetes.

CORTICOSTEROIDS
Overviews of the results of 12 controlled trials
provide clear evidence that corticosteroid
administration to women at increased risk of
early delivery significantly reduces the risk of
RDS by about 50%.5 The overviews clarify
that the reduction in the odds of developing
the syndrome is independent of gender and
gestational age.5 The greatest benefit in
respect of RDS is seen when the time interval
between the start of treatment and delivery is
more than 24 hours and less than seven days.
Nevertheless, some babies born before or after
this optimal time interval still appear to derive
benefit. The place, if any, for examination of
amniotic fluid for an lecithin:sphingomyelin
(L:S) ratio or equivalent test of surfactant
production is unclear.
The working group recommends that either

betamethasone or dexamethasone be given
twice a day for two days by intramuscular
injection to all women where the baby is likely
to be delivered before 32 weeks of gestation.
High risk pregnancies beyond 32 weeks of
gestation may also benefit from antenatal cor-
ticosteroids. We suggest that the same criteria
be used where there is prolonged rupture of
the membranes, but in these cases the clini-
cians must be particularly vigilant for any evi-
dence of infection in both the mother and/or
fetus. If infection is strongly suspected, anti-
biotic treatment should be started rapidly and
delivery expedited.

Contraindications to antenatal cortico-
steroids are maternal thyrotoxicosis, cardio-
myopathy, and active maternal infection or
chorioamnionitis. The effect of steroids on the
fetuses of diabetic mothers is unclear, but we
do not believe there is a definite contra-
indication in this particular case providing
care is taken to correct the effect of the corti-
costeroid on the mother's blood glucose.

MODE OF DELIVERY
Delivery by caesarean section may be associ-
ated with a higher risk of RDS than vaginal
delivery.6 Where there is a choice in the mode
of delivery, the working group believes that
in the absence of more reliable data from
properly controlled trials, caesarean delivery
should be the exception rather than the rule,
because of the known risk to the mother (C).
This should apply both to the fetus presenting
by the breech as well as the fetus with cephalic
presentation. Where caesarean section is nec-
essary, lower segment section may prove very
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traumatic to the small infant and in such cir-
cumstances ready recourse to upper uterine
segment incision should be considered, and
the implications of this discussed with the
mother beforehand.

Guidelines for resuscitation
It is most important that any baby at risk of
RDS should be born in a hospital that has the
facilities and expertise to resuscitate and sup-
port the infant until transfer can be arranged
to a referral centre (C). All relevant medical
and midwifery staff should have a period of
formal and practical training in neonatal
resuscitation and this level of training should
be regularly maintained. This includes instruc-
tion on endotracheal intubation for those with
a regular responsibility for resuscitation as
part of their normal duty. Others should be
trained in the safe use of a bag and mask.
With reference to RDS, it is particularly
important to train staff in the resuscitation of
infants of below 30 weeks' gestation. A writ-
ten resuscitation protocol should be given to
all relevant personnel.

Important goals for effective resuscitation
include the need to avoid the infant becoming
cold,78 the need to give active respiratory sup-
port to an infant who is not breathing,9 10 to
oxygenate the infant adequately,'1 and to
maintain an appropriate blood glucose con-
centration.'2 13

ROUTINE INTUBATION
Unfortunately, there is a lack of fundamental
data from physiological studies with which to
formulate further guidelines for effective
resuscitation of infants at risk of RDS.
Although it is clear that the infant's airway
should be stabilised from the first breath, fur-
ther research needs to be done to establish the
best method for doing this. There is no good
evidence that babies (including very pre-
mature ones) who are breathing effectively at
birth benefit from routine intubation and
positive pressure ventilation. Intubation should
be performed if the infant is cyanosed or mak-
ing inadequate respiratory efforts.

If an infant requires intubation, the inspir-
atory pressure should be high enough to appro-
priately move the chest wall and these pressures
may need to be as high as 30 cm H20 or more
(C). In general, the lowest pressure which will
effectively move the chest should be chosen.

EARLY CONTINUOUS POSITIVE AIRWAY
PRESSURE (CPAP)
The role of early CPAP by either nasal prong
or face mask immediately after resuscitation of
premature infants at risk of RDS remains con-
troversial and further controlled clinical trials
are required to resolve this.

Guidelines for ventilatory management
All infants at risk of RDS should be closely
monitored for clinical and blood gas evidence

of respiratory failure. Each unit that under-
takes long term (>24 hour) care of these
infants should have at least one consultant
paediatrician with an up to date knowledge of
the principles of mechanical ventilation and
who should be responsible for providing a
clear respiratory management protocol for all
the staff working on that unit. Particular
attention must be paid to the provision of
modern neonatal ventilators (see below) and
efficient humidification systems.

VENTILATION TECHNIQUES
There is no consensus view on the ventilator
management of RDS and two basic methods
exist which can be referred to as slow rate and
fast rate. The slow rate method aims to start
babies on the ventilator at rates of 30-40
breaths per minute (bpm) with peak inspira-
tory pressures (PIP) of 20-25 cm H20 and
initial inspiratory to expiratory (I:E) ratio of
up to 1:1. If the baby shows deteriorating lung
disease and changes in the ventilator settings
are thought necessary, either increase of the
I:E ratio (making the inspiratory time longer
than the expiratory) or increasing PIP may be
appropriate. High inspired oxygen concentra-
tions are used if required and the PIP should
be the lowest setting compatible with satisfac-
tory blood gases.'4
The fast rate method commences ventila-

tion at about 60 bpm and may increase to 120
bpm if the baby is breathing at a faster rate
than the ventilator. The expiratory time should
exceed the inspiratory time to prevent in-
advertent alveolar overdistension, and inspira-
tory times should be limited to a maximum of
0 5 sec throughout the duration of mechanical
ventilation.'5 There is no evidence to suggest
that the use of ventilation rates above 150
bpm or oscillatory ventilation techniques are
of benefit (C).

It is essential to use appropriate modern
mechanical ventilators which are designed for
use in preterm infants. The role for patient
triggered ventilators is as yet not clear.

THE INFANT'S RESPIRATORY ACTIVITY
'Fighting the ventilator' or breathing out of
phase with the mechanical ventilator is agreed
to be a risk factor for a variety of complica-
tions such as pneumothorax and intraven-
tricular haemorrhage (C). It is probably
impossible to recognise every baby with this
pattern of respiratory interaction by simple
techniques, but it is apparent in many babies
by either close observation of the chest wall or
looking for excessive beat-to-beat variability
(>10%) on examination of the blood pressure
trace measured directly from an indwelling
arterial catheter/cannula (C). Hypovolaemia
must also be considered as the cause of exces-
sive beat-to-beat variability in the trace.
There is no proved policy for the manage-

ment of this problem, but the baby's need for
ventilation should be reviewed. If continued
mechanical ventilation is considered neces-
sary, then sedation may reduce the babies res-
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piratory activity or a non-depolarising muscle
blocker should be used. Alternatively the ven-
tilator rate can be increased to 'capture' the
respiratory rate of the baby to achieve syn-
chrony between the baby's breathing and the
ventilator. If a non-depolarising muscle relax-
ing agent is used, the ventilatory requirements
of the baby may change and this must be
anticipated.

BLOOD GAS MONITORING
There are two main reasons for monitoring
blood gases. Firstly, as a guide to the need for,
and the level of, ventilatory support and
secondly to minimise the risk of retinopathy of
prematurity. Unfortunately, there are no
agreed guidelines as to what arterial oxygen
tension (Pao2) levels are safe in the prevention
of this condition in very premature infants. It
is therefore impossible to state 'normal' limits
for pH or blood gas variables. The frequent
monitoring of blood gases is, however, essen-
tial during the acute stages of RDS to assess
the need for or effect of respiratory support.
This is most reliably achieved through um-
bilical artery catheterisation or by indwelling
peripheral arterial cannulae. Monitoring of
oxygen by arterial sampling from an indwelling
arterial catheter is the 'gold standard' mea-
surement and continuous monitoring by a
catheter tip oxygen sensor is optimal. Alter-
natively, non-invasive methods such as the use
of transcutaneous oxygen or carbon dioxide
tension monitors or pulse oximetry should be
available to detect trends, but should only be
used in conjunction with blood sampling, bal-
ancing the known hazards associated with pro-
longed intravascular monitoring against the
probable (but ill defined) increased risks of
retinopathy of prematurity in very preterm
babies subjected to high preductal arterial oxy-
gen pressures in the first weeks of life. Pulse
oximetry may be a useful guide to oxygenation
during neonatal transport, but appropriate
levels of arterial oxygen saturation (Sao2) have
not yet been agreed. Acceptable levels for Sao2
of 85-93% have been proposed, but errors in
the technique of measurement are potentially
great and oximetry cannot be used as the only
form of monitoring arterial oxygen levels in the
early phases of RDS.
There is agreement on the following blood

gas values (C):
pH: Avoid arterial pH levels <7-2. When

cellular metabolic function is likely to be com-
promised aim to maintain pH at 7-25 or
above.

Pao2: The recommended range is 6-10
kPa. The lower acceptable limit of Pao2 in an
infant with RDS may be lower than this pro-
vided oxygen delivery to the tissues is ade-
quate as judged by haematocrit, peripheral
perfusion, and base excess.

Paco2: More important than the Paco2
level is the pH and in general terms if this is
maintained above 7-25 then the Paco2 is
probably acceptable. Unless there is a specific
reason for inducing hypocarbia the lower limit
of Paco2 should be maintained above 5 kPA.

PHYSIOTHERAPY
There is no evidence to support the practice of
routine physiotherapy and suction especially in
the first 24 hours of life in an infant with RDS
and these procedures may be hazardous (C).

ENDOTRACHEAL TUBES
There is no definite evidence that shouldered
endotracheal tubes are associated with either
greater or fewer complications than straight
tubes.

Guidelines for the use of surfactant
treatment
The use of surfactant treatment in RDS has
been shown to reduce the risk of death from
the disease. Meta-analyses of 34 randomised
controlled trials of surfactant replacement
comprising over 6000 babies show significant
reductions in the risk of neonatal death both
when the surfactant is given early (prophy-
lactically) and when used for established RDS
(rescue treatment).16 These analyses show
conclusively that surfactant treatment also
reduces the risk of pneumothorax.

It is not yet clear whether prophylactic
administration has any advantage over rescue
treatment and this issue is currently being
addressed in randomised controlled trials.
Pending the results of these studies, the work-
ing group recommends that surfactant should
be given as rescue treatment because this is
less expensive. There is currently a major
study being conducted on costing of surfac-
tant throughout the UK and more accurate
information will shortly become available.

Further research must be undertaken to
establish whether synthetic or natural forms of
surfactant are more effective, and their
efficacy in infants below 26 weeks' gestation.17
A further unresolved question is whether sur-
factant is cost effective in infants over 31
weeks' gestation particularly when given pro-
phylactically.18 19 The answers to these ques-
tions will be obtained by further well designed
controlled studies and participation of indi-
vidual units in these trials is to be encouraged.

Surfactant should be given by practitioners
who are aware of the short and long term risks
of the treatment (related to rapid changes in
both respiratory and cardiovascular function)
so that rapid changes in physiological state
can be detected and acted upon in a neonatal
intensive care environment.

Complications of RDS and guidelines for
their prevention
The presence of RDS increases the risk of
complications in other systems including
brain (periventricular haemorrhage and/or
leucomalacia), bowel (necrotising entero-
colitis) and circulation (hypotension, patent
ductus arteriosus). The working group
believes that the risk of at least some of these
complications may be reduced by ensuring
gentle delivery, rapid and effective resusci-
tation, avoidance of hypothermia, hypo-

1224



Development of audit measures and guidelines for good practice in the management of neonatal respiratory distress syndrome

glycaemia, and hypoxaemia (C). Acidosis
should be investigated in order to identify
underlying causes which may need treatment
in their own rights. Severe acidosis should be
corrected. A bolus injection of sodium bicar-
bonate may cause rapid changes in serum
osmolality and is to be avoided. Slow correc-
tion, over an hour or two, is usually preferable.

CARDIOVASCULAR STABILISATION
It is essential to monitor blood pressure so
that hypotension can be promptly recognised,
its cause assessed, and appropriate treatment
offered. Facilities for intravascular blood pres-
sure monitoring should be available, but non-
invasive blood pressure measurement using
the Doppler technique may give a reliable
estimate of systolic pressure. Further studies
of the normal range of blood pressure in very
premature infants are needed, but at the pre-
sent time the working group agrees that a
mean arterial blood pressure equivalent to the
gestational age in weeks is adequate as a mini-
mum value (C).
Hypotension should be treated initially with

colloid or blood if there is the possibility of
hypovolaemia (C). The effectiveness of
inotrope infusion in the preterm newborn has
not been proved, but a starting dose of
dopamine 10 ,ug/kg/min may be needed in the
preterm neonate as they are relatively resistant
to this form of treatment. Its use must be
avoided in the presence of hypovolaemia.

BRAIN
Preterm cerebral injury (periventricular haem-
orrhage or leucomalacia) is to some extent
related to perturbations of cerebral haemo-
dynamics.20 In particular, prevention of the
infant fighting the ventilator may reduce the
risk of periventricular haemorrhage,21 but fur-
ther studies are necessary to assess the effects
of sedation and muscle relaxation both on the
reduction in frequency of intracranial lesions
and their effects on the cerebral circulation.

DELAYED CLOSURE OF THE DUCTUS
ARTERIOSUS
When the infant is requiring mechanical venti-
lation for RDS and there is evidence of a
patent ductus arteriosus with significant left to
right shunt (diagnosed either clinically or with
ultrasound), indomethacin should be given
and preferably before congestive cardiac fail-
ure occurs.22 23 Treatment should also be con-
sidered for non-ventilated infants requiring
oxygen who show signs of a large left to right
shunt diagnosed clinically or with ultrasound.
Indomethacin given intravenously may be

associated with reduction in blood flow to
brain,24 25 kidneys and bowel,26 27 but this
does not appear to cause clinical problems.
The optimal dosage schedule is not clear and
this requires further clinical studies. The
working group believes that either three doses
of 0-1 mg/kg every 12 hours or 0-2 mg/kg/day
for three days is effective (C). A platelet

count of <100x109/l, significant coagulation
impairment, and renal dysfunction are impor-
tant (but not necessarily absolute) contra-
indications to indomethacin treatment. If
closure of a significant ductus arteriosus has
not been achieved medically surgical ligation
by an experienced surgeon should be con-
sidered (C).

NECROTISING ENTEROCOLITIS
There are few objective data to suggest that
the risk of necrotising enterocolitis can be
reduced by alterations in the management of
RDS. The working group agrees that the risk
of necrotising enterocolitis can be minimised
by avoidance, or rapid treatment, of shock
and by the practice of general measures to
maintain homoeostasis (C).
Adequate nutrition is an important part of

the management of RDS (C). Facilities for
total parenteral nutrition must be available,
but minimal enteral feeding should be con-
sidered in infants with stable or improving
RDS (C). There is also no evidence that
uncomplicated umbilical catheterisation in-
creases the risk of necrotising enterocolitis.

Chronic lung disease
This has been defined as the requirement of
supplementary oxygen after 28 days from
birth.28 It has been shown that an additional
oxygen requirement in a prematurely born
infant after 36 weeks' postmenstrual age is a
better predictor of severe pulmonary out-
come.29 The majority of these infants will have
bronchopulmonary dysplasia. Steroids reduce
the duration of mechanical ventilation in
preterm infants and should be given to those
who have not improved by two weeks after
birth.3034 This benefit outweighs any potential
side effects (C). The dose and duration of
steroid treatment are unclear, but it should
initially be given as a short course and con-
tinued if a definite response is seen (C).
Dosage reduction can then be titrated against
clinical progress. The role of steroid treatment
in non-ventilator dependent babies who remain
in oxygen is not established. The place of either
early steroid administration or vitamin A pro-
phylaxis for this condition is unproved.
There is no evidence that other treatments

for bronchopulmonary dysplasia including
bronchodilator treatment and diuretics have a
definite beneficial effect. Diuretics are indi-
cated for episodes of cardiac failure associated
with bronchopulmonary dysplasia (C), but
their effectiveness as long term treatment is
uncertain. If diuretics are used, consideration
should be given to the use of a calcium spar-
ing regimen. Antibiotics should only be used
for active infection (C).
Treatment of babies with chronic lung

disease requires facilities for long term moni-
toring of oxygenation state (C). Non-invasive
oxygen saturation monitoring is probably
most accurate, but at present firm recom-
mendations for the optimal range of satu-
ration cannot be agreed.
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Appendix A: Areas for further research
The working group identified a number of
areas where further controlled clinical studies
or more basic research at a physiological level
may considerably enhance our management of
the infant with RDS. The major areas are
summarised here.

(1) Does cervical cerclage in women at high
risk of preterm labour reduce the overall risk
of RDS in their infants?

(2) Does routine screening for asymp-
tomatic bacteriuria at 18-21 weeks and
appropriate antibiotic treatment reduce the
overall risk of RDS in infants of these
women?

(3) Does supression of preterm labour with
P-mimetics result in a reduction of risk of
RDS?

(4) Does examination of the amniotic fluid
for L:S ratio (or equivalent test of surfactant
production) help in the prevention of RDS in
preterm infants?

(5) Are antenatal steroids of benefit in
reducing RDS and its complications in infants
over 32 weeks of gestation?

(6) Is there a benefit of antenatal corticos-
teroids in diabetic women with preterm
labour compared with the potential risks to
mother and infant?

(7) What are the physiological effects of dif-
ferent methods of resuscitation on the imma-
ture infant and do these methods help to
reduce the severity of RDS?

(8) What is the best method for the early
physiological stabilisation of the airway and
lungs in preterm infants at risk of RDS?

(9) What is the role of early CPAP immedi-
ately after resuscitation of preterm infants and
does this reduce the risk of severity of RDS?

(10) What is the role of patient triggered
ventilators in the management of preterm
infants with RDS?

(11) In infants who 'fight the ventilator',
does matching the ventilator rate to that of the
baby effectively resolve this condition? Is this
a feasible method of clinical management in
preterm infants?

(12) What are safe levels of Sao2 in infants
with RDS?

(13) What are the effects of different meth-
ods of ventilatory support on cerebral oxy-
genation and haemodynamics?

(14) Are straight endotracheal tubes of
benefit compared with shouldered tubes in
preterm ventilated infants?

(15) Is prophylactic surfactant therapy in
preterm infants at risk ofRDS cost-effective?

(16) What is the most effective and safe sur-
factant for use in preterm infants?

(17) Is surfactant cost effective in infants
over 31 weeks of gestation and below 26
weeks of gestation?

(18) What is the normal range of blood
pressure measurements in preterm infants
over a wide range of gestational ages?

(19) Is inotrope infusion of benefit in
hypotensive infants with RDS? What is the
optimal dosage regimen?

(20) What is the effect of sedation and/or
muscle relaxation on the cerebral circulation?

(21) What is the optimal dosage regimen
for indomethacin use in the management of
patent ductus arteriosus in preterm infants
with RDS?

(22) What is the optimal dosage regimen of
corticosteroids in the management of infants
with chronic lung disease after RDS?

(23) What is the indication for corti-
costeroid use in non-ventilator dependent
babies who require prolonged oxygen treat-
ment after RDS?

(24) What is the role of early corticosteroid
treatment in the management of infants with
RDS who are at risk of chronic lung disease?

(25) What is the role of other treatments
such as vitamin A, diuretics, and broncho-
dilators in the prevention or management of
chronic lung disease?

(26) What are the safe levels of Sao2 in
infants with chronic lung disease?

Appendix B: Proposed audit measures
OBSTETRIC UNITS

(1) Does the obstetric unit have a clear
written protocol for the management of
preterm labour?

(2) Does the obstetric unit have written
guidelines for deciding on in utero transfer of
at-risk pregnancies?

(3) Does the obstetric unit have a written
policy for evaluating every woman in preterm
labour for risk/benefit of (a) n-mimetic
tocolytic treatment and (b) antenatal cortico-
steroids?

(4) Does the obstetric unit have a policy to
discuss with the mother requiring caesarean
section the implications for upper uterine
segment caesarean section should this prove
necessary?

(5) Is a formal and practical resuscitation
training programme for the prematurely born
infant in place in every labour ward? How
often are staff retrained?

(6) Should a baby be born preterm and un-
expectedly in a unit unable to offer long term
neonatal intensive care, does the unit have
appropriate facilities and staff skilled in look-
ing after that baby until a team arrives from
the hospital of referral? How many staff in any
unit giving care to premature infants have
received English National Board training in
neonatal intensive care?

(7) Was the body temperature of a preterm
infant above 36°C on arrival in the neonatal
unit?

NEONATAL INTENSIVE CARE UNITS
(8) Does every neonatal unit undertaking

intensive care have one consultant responsible
for establishing a protocol for neonatal
mechanical ventilation? Is there a written
policy?

(9) Are the mechanical ventilators used for
infants with RDS designed for this use? Do
the staff understand the principles which
govern the functioning of ventilators?

(10) Is there a written policy of acceptable
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limits for blood gas and pH variables for
preterm babies with RDS? Is there a written
policy for acceptable Sao2 ranges?

(11) If exogenous surfactant is being used,
have the staff on the newborn intensive care
unit been instructed about the rapid respira-
tory and cardiovascular changes induced by
some of these agents? Is the unit appropriately
staffed and equipped to monitor these
changes and respond accordingly?

(12) Does the unit have a written policy
governing the use of indwelling arterial
catheters including their supervision, so that
ischaemic complications can be promptly
recognised and treated?

(13) Are facilities for dispensing and moni-
toring a total perenteral nutrition regimen
available for infants with severe RDS?

(14) If an infant with RDS is ventilator
dependent, with radiological evidence of
chronic lung disease and dependent on addi-
tional oxygen at 2 weeks, are steroids con-
sidered?

Background papers
* Prenatal care to reduce the risk of neonatal
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